The effectiveness of annual mailed fecal immunochemical testing (FIT) outreach is highest when return rates are optimized, which is aided by patient reminders. In a pilot patient-randomized controlled trial in two western Washington clinics of the Sea Mar Community Health Centers, we compared the effectiveness of two phonebased approaches to mailed FIT outreach reminders. In fall 2016, patients ages 50-75, due for colorectal cancer screening, and with a visit in the previous year at either of two clinics, were mailed an introductory letter and FIT. Those who did not return the FIT within 3 weeks (N = 427) were randomized to receive either: a) a series of up to 6 automated phone reminders; or b) the combination of automated and live phone reminders (up to 6 in total). The sole outcome was FIT return within 6 months after the FIT mailing. FIT completion rates were similar in the groups assigned to receive automated calls vs automated plus live calls (40% vs 39%; p = 0.89). The effectiveness of FIT reminder mode differed by language preference (p for interaction = 0.03): among Spanishpreferring patients (n = 106), FIT return rates were higher in the automated-only group than to the auto-plus live-call group (62% vs 39%, p = 0.02). Among English-preferring patients, no difference in modes was observed (n = 279, 32% vs 34%, p = 0.74). We observed no added benefit of live reminder calls in a mailed FIT plus automated call reminder program; our findings may inform efforts to efficiently optimize mailed-FIT outreach programs.
Introduction
Colorectal cancer remains one of the most common cancers among adults over age 50, although its incidence has declined in the past decade (Siegel et al., 2017) . The declining disease burden is at least partially attributable to effective screening. Annual screening by FIT reduces CRC mortality (Zhang et al., 2017) , and the US Multi-Society Task Force on Colorectal Cancer has recommended targeting a ≥60% completion rate for those offered FIT testing (Robertson et al., 2017) . Interventions that include directly mailing FIT kits and providing return postage are highly effective at increasing access to screening, and most of these interventions include patient reminders to increase FIT return rates (Davis et al., 2018; Singal et al., 2017) .
The Community Preventive Services Task Force has recommended the use of reminders for FIT return (Community Preventive Services Task Force, 2012) . Mailed reminders have been demonstrated to improve FIT return rates (e.g., from 48% to 65% in a Veterans Administration study (Lee et al., 2009) ), as have automated phone reminders (e.g., from 16% to 23% in Kaiser Permanente patients (Mosen et al., 2010) ). In some studies that compared reminder modes, phone reminders have resulted in higher return rates than mail alone (Cha et al., 2011; Vinker et al., 2002) . Furthermore, the optimal reminder modes may differ by age, sex, or racial/ethnic background (Albright et al., 2014; Brandzel et al., 2017; Mosen et al., 2010) .
We previously reported that patients in the Sea Mar Community Health Centers were about 50% more likely to return their FIT when reminders were provided by live call than by reminder letter (Coronado et al., 2018) . We also reported that among patients who preferred to speak Spanish, the combination of automated and live reminder calls resulted in the highest FIT return rate (49%) (Coronado et al., 2018) . In that study, because patients in the combined automated plus live reminder call group received a higher number of reminders (up to 6), compared to those in either the automated or live call group alone (up to 3), we designed the current study to test the hypothesis that return https://doi.org/10.1016/j.pmedr.2018.10.012 Received 29 May 2018; Received in revised form 9 October 2018; Accepted 14 October 2018 rates differed by automated vs a combination of automated and live phone call reminders when the total number of call attempts was held constant (up to 6). In addition, we tested the hypothesis that delivery mode effectiveness differed by language preference (Spanish or English).
Methods
Sea Mar Community Health Centers is a community-based health center specializing in serving Latinos in western Washington. Two clinics participated in the pilot study. This patient-randomized controlled trial (RCT) compared the effectiveness of two modes for delivering telephone reminders to patients who had been mailed a FIT kit.
Eligible patients were 50 to 75 years old and due for colorectal cancer screening; i.e., they had not had a colonoscopy in the last 10 years, flexible sigmoidoscopy in the last 5 years, or FIT in the previous year. Patients were excluded if they had a previous colon cancer diagnosis or colectomy.
The introductory letter and FIT kit packets used templates developed for the Strategies and Opportunities to Stop Colorectal Cancer (STOP CRC) program (Coronado et al., 2018) . The letters were developed in English and translated into Spanish and Russian. FIT packets contained a single-specimen FIT kit (Polymedco OC FIT-Chek, Polymedco, Inc., Cortlandt Manor, NY), pictorial wordless and written instructions (in English and Spanish), and a postage-paid envelope for returning the kit to the health center's centralized laboratory.
Research and clinic staff developed reminders as previously described (Coronado et al., 2018) . A script for the calls was developed in English and translated into Spanish by bilingual staff. Patients who returned their FIT within 3 weeks (n = 3) were not randomized to receive reminder calls. The 3-week interval was consistent with our prior research on mailed FIT outreach programs and based on patient preferences (Thompson et al., 2017) . The remaining 427 were stratified by clinic and randomized prior to the first reminder using a computergenerated list (in a 1:1 ratio). The sole outcome was FIT completion within six months after the FIT mailing. Evidence of a resulted FIT was derived from the electronic health record; therefore, any FIT that lacked a result (e.g., due to a processing failure) was not captured. A post-hoc power analysis for this pilot demonstrated that with a sample size of 420 (50% in each treatment group), the minimum detectable odds ratio was 1.74, assuming 80% power and a two-sided alpha of 0.05 (Demidenko, 2007) .
All procedures and intervention materials were approved by the institutional review board of Kaiser Permanente Northwest. The study was approved by the Sea Mar Community Health Centers research committee. Informed consent was waived.
Patient characteristics were described overall and by randomization group. In the intention-to-treat analysis, we calculated the percent of patients overall and by language preference who returned a FIT within 6 months from the date of FIT mailing. Differences in percentages of FIT return between randomization groups were tested using chi-squared or Fisher's exact tests. We used logistic regression to test the association between randomization group and FIT return, and we tested the interaction between randomization group and language preference among those who preferred English or Spanish. The overall and language-specific odds ratios (OR) and 95% confidence intervals (CI) were calculated. Per-protocol analyses excluded randomized patients who had died, transferred care outside of Sea Mar Community Health Centers, had non-working phone numbers, or could not be reached by phone after 6 attempts (n = 141). The percentages of patients who were reached by automated or live phone call in each arm were calculated. All tests were two-sided; analyses were performed in SAS 9.4 (SAS Institute Inc., Cary, NC).
Results
Of the 427 patients randomized to receive either of the two modes of reminder calls, the majority (78%) was 50-64 years old, and 80% had Medicaid or Medicare coverage (Table 1) . Nearly one-third of participants were Hispanic, and one-quarter preferred Spanish. Patient characteristics were similar between the two reminder modes (Table 1) .
In intention-to-treat analyses, 40% of participants returned a FIT within 6 months of their FIT mailing. There was no difference in FIT completion between reminder modes (p = 0.89, Table 1 ). There was a significant interaction between language preference and reminder mode (p = 0.03): the OR for automated + live calls (vs automated only) was 1.09 (95% CI: 0.66-1.79) for those who preferred English and was 0.40 (95% CI: 0.18-0.87) for those who preferred Spanish (Fig. 1) . This difference was driven by a high FIT return rate (62%) for Spanishspeakers in the automated call group, compared to 39% in the automated + live comparison group (Table 1) .
In the automated-only arm, 67% of patients were reached. In the automated + live call arm, 67% were reached by either automated or live call: 65% were reached by automated call, 26% were reached by live call, and 24% were reached by both methods.
In the per-protocol analyses, 141 (33%) of participants were excluded, and the pattern of return rates was similar to that in the intention-to-treat analysis (Supplemental Table 1 ). The interaction between language preference and reminder mode persisted in the same direction (p = 0.11, Fig. 1) , with 45% of Spanish-speakers in the automated calls group returning a FIT, compared to 37% in the automated + live group (Supplemental Table 1 ). C.M. Nielson et al. Preventive Medicine Reports 12 (2018) 210-213 
Discussion
In this trial comparing two modes of phone reminders in a mailed-FIT outreach program in a community health center, we observed no benefit of combining live phone calls with automated calls over using automated calls alone. The 6-month FIT-return rate was 40%, and the only treatment-group difference was among those who preferred Spanish language. In that group, there was a higher return rate in those assigned to receive automated calls only (62% FIT return rate) than among those assigned to receive the combination of auto + live calls (45%). However, these results should be interpreted cautiously. The number in the Spanish-language group was small (n = 108), and multiple comparisons were tested, leaving room for chance as an explanation. In the per-protocol analysis, which excluded patients who were never reached by the reminder mode to which they were assigned, there were no significant differences in return rate overall or for either language-preference group.
In our previous study of multiple reminder methods for mailed FITs, we reported that modes that included a phone call (automated or live) resulted in higher return rates than a mailed reminder letter did. In that study, Spanish-preferring patients had the highest return rates if they were assigned to the combination of automated and live phone calls (49% vs 25% in the automated call group) (Coronado et al., 2018) . However, the total number of calls in the two groups differed: patients in the automated call group received three calls, whereas patients in the combined automated plus live group received up to six calls. Our new findings suggest that when the total number of calls is held constant, the live phone call offered no added benefit.
The limited reach of live calls (26%) was likely a contributor to finding no difference from automated-only calls. The low proportion of patients randomized to receive a live call who actually did receive one was likely a result of competing demands on clinic staff members' time in a busy health center setting. Even if a high reach could have been achieved, this pilot study was not powered to detect odds ratios below 1.74. Although the observed effect sizes in the intention-to-treat analysis were consistently small and not supportive of higher response rates in the auto + live group, it is possible that statistically significant effects with OR < 1.74 would be detectable in a larger study.
Our finding might also suggest that reminders interact with patient characteristics in complex ways to drive FIT return. For example, age, sex, and patient preference may modify the effectiveness of interventions and may have been confounded with patients' language preference in our studies. Studies have shown that older participants prefer phone calls over other reminder modes and that phone-reminder effectiveness might be higher in older patients. Among Kaiser Permanente members, older participants more often requested phone calls regarding screening reminders so that they could ask questions and make followup appointments; younger participants chose electronic reminders, such as texts and e-mails (Albright et al., 2014) . Moreover, an auto-call was more effective among older than younger patients (Mosen et al., 2010) . In a study of phone-delivered colorectal cancer screening messages, African-American patients strongly preferred African-American voices over white and Latina options and suggested that messages include tailored information about the relevance of screening for African Americans (Albright et al., 2014) .
Phone reminders after mailed-FIT outreach are effective (Coronado et al., 2018; Mosen et al., 2010; Vinker et al., 2002; Walsh et al., 2010) . However, baseline (or control) return rates vary widely, and return rate improvements following phone reminders have been small in some studies, for example, when they followed an educational DVD mailing (Levy et al., 2012) or multiple auto-call and text reminders (Baker et al., 2014) . Heterogeneity in the combinations and timing of multi-component reminders prohibits direct comparisons of reminder modes across published studies.
Nevertheless, the effectiveness of reminders overall is not disputed; hence the recommendation for reminders after FIT delivery (Community Preventive Services Task Force, 2012). In addition to effectiveness, costs of implementation are a concern. In a Kaiser Permanente study, automated call reminders raised screening rates by about 6% and increased costs by $3 per patient (Smith et al., 2012) . In a VA study, the cost of implementing a high-intensity reminder system (including live calls before and after the FIT mailing) was offset by the savings from fewer wasted FITs (Schlichting et al., 2014 ). In the current study, automated calls were less expensive than the estimated personnel costs for live calls. However, a precise comparison of costs would require collecting person-time and wage data for training and delivery of calls, costs of the auto-call service, and costs of future FIT kit mailing for non-respondents. Given the similar FIT return rates, automated calls may be optimal for this patient population.
Supplementary data to this article can be found online at https:// doi.org/10.1016/j.pmedr.2018.10.012.
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